Introduction: This study sought to examine medical expenditures among non-institutionalized adults in the United States with one or more chronic conditions. Method: Using data from the 2010 Medical Expenditure Panel Survey (MEPS) Household Component (HC), we explored total and out-of-pocket medical, hospital, physician office, and prescription drug expenditures for non-institutionalized adults 18 and older with and without chronic conditions. We examined relationships between expenditure differences and predisposing, enabling, and need factors using recent, nationally representative data.
Introduction
Chronic disease stands as the leading cause of death and disability in the United States and most other countries in the world [1] . Seven out of ten deaths among Americans annually are from chronic disease, with heart disease, cancer and stroke accounting for more than 50 percent of these deaths [2] . In 2010, 21 percent of adults aged 45-64 and 45 percent of adults 65 and over had been diagnosed with two or more chronic conditions [3] . Research has shown a positive association between chronic disease and a number of factors, including poorer healthrelated quality of life and greater rates of depression and obesity [4] [5] [6] . More recently, there has been exploration into the relationship between chronic conditions and health care costs.
The Centers for Disease Control and Prevention (CDC) estimates that 75 percent of our health care dollars as a nation go to the treatment of chronic disease [1] . Estimates from researchers have revealed the costs of specific chronic diseases each year, including $432 billion on heart disease and stroke, $245 billion on diabetes, and $154 billion on lung disease [7] [8] [9] . A greater number of chronic conditions have been found to be associated with increased spending. The relationship between chronic disease and expenditures also appears to persist with age. In a 2011 American Journal of Managed Care publication, among a sample of adults 18-64 years of age, the mean medical cost per year for an individual with no chronic conditions was $2,137, while the cost for an individual with five or more conditions was $21,183. In the same study, the mean annual cost per person increased from $1,700 to $2,000 per additional chronic condition for enrollees with 0 to 4 chronic conditions [10] . A 2002 publication by Wolff and colleagues found that per capital Medicare expenditures increased with the number of chronic conditions, ranging from $211 among beneficiaries without a chronic condition to $13,973 among beneficiaries with 4 or more types of chronic conditions [11] .
New contribution
This research examines the cost of chronic conditions in the United States by looking at recent, nationally representative medical expenditure data from the 2010 Medical Expenditure Panel Survey (MEPS). This research presents an overall picture of spending associated with chronic conditions in the US, while considering predisposing, enabling, and need factors that are associated with spending. The study looks at both mid-aged and older adults, whereas previous studies have focused only on certain age subgroups. In addition, this research considers overall expenditures associated with having one or more chronic conditions, rather than expenditures associated with an incremental number of conditions. For example, a study by Naessens and colleagues examined the longitudinal effect on health care costs of having 0, 1, 2, 3, 4, or 5 or more chronic conditions among adults 18 to 64 years of age using 2004 to 2007 data [10] . A 2002 study by Wolff et al. considered expenditures among Medicare fee-forservice beneficiaries aged 65 and older with 0, 1, 2, 3, or 4 or more chronic conditions [11] .
This study considers total and out-of-pocket spending attributable to having chronic conditions among all adults in comparison to having no chronic conditions, in an effort to highlight the big picture and support the hypothesis that total medical expenditures, including hospital, physician office, and prescription drug costs, are higher among individuals with chronic conditions compared to those with no chronic conditions. Results of the study would further emphasize the need for equitable health policy to target care provision for people with chronic conditions across the life course. This is crucial, as additional resources and support may be necessary to ensure that this vulnerable group has access to affordable, appropriate, and adequate health care. It has been reported that the unique needs of vulnerable populations such as those with chronic conditions have not been adequately reflected in local planning, policy/decision making and service provision [12] . Concerted efforts to fight chronic diseases can advance health equity and development, both nationally and globally [13] .
Methods

Data
The Household Component (HC) of the 2010 US Medical Expenditure Panel Survey (MEPS) was used for this study. There were 32,846 un-weighted observations in the dataset. MEPS is a nationally representative survey of the US noninstitutionalized civilian population, conducted by the Agency for Healthcare Research and Quality (AHRQ). Each annual survey is a nationally representative subsample of households, based on the sampling frame of the prior year's National Health Interview Survey (NHIS), which uses a stratified, multistate sampling design. The survey uses an overlapping panel design, where data are collected over a 2 ½ year period. MEPS is unique in its ability to link data on individuals and households to information on health services use and expenditures. Additional information regarding MEPS has been described elsewhere [14] .
Measures
The household component of MEPS includes information collected from individual household members and their medical providers on demographic characteristics, health conditions, health status, use of medical care services, charges and payments, access to primary care, satisfaction with care, health insurance coverage, income, and employment [15] . For this particular study, the dependent variables of interest are total and out-of-pocket expenditures related to total medical care, as well as hospital use, physician office visits, and prescription drug use. Expenditures data were obtained through medical provider documentation.
Aday and Andersen's access to care framework was used in the selection of covariates that may be related to total and out-of-pocket expenditures [16] [17] [18] . Covariates (independent variables) of interest in the study were considered to be predisposing factors, enabling factors, or need factors. Predisposing factors that were included are age, sex, race/ethnicity, health insurance, highest education degree, employment status, and marital status. In addition, having a chronic condition was considered to be a predisposing factor in our analysis. Enabling factors were household income, provider type of usual source of care (USC), Metropolitan Statistical Area (MSA) residence, and Census region. Need factors included in our analysis were perceived health status, perceived mental health status, IADL help screener, and ADL help screener.
Predisposing factors were represented as either binary or categorical variables. Having a chronic condition was measured dichotomously, with no chronic conditions serving as the reference category. Age was measured as 18-64 years of age or above 64 years of age (reference). Sex was measured as male or female (reference). Race/ethnicity was represented categorically, with individuals categorized as non-Hispanic white (reference), non-Hispanic black, Hispanic, non-Hispanic Asian, or other. Health insurance categories were private (reference), public, or no insurance. Education was a categorical variable, measured by no degree (reference), high school diploma, Bachelor's degree and above, or other degree. Employment status categories were not employed, employed, or 
Statistical analysis
Data analysis was performed using SAS Version 9.3. Analysis of Variance (ANOVA) tests were used to test the significance of differences within variables. Multivariate regression was used to estimate medical expenditures for the population of interest. Due to the complex sampling of MEPS, all analyses accounted for the design effect and the sampling weights. Table 1 displays weighted population characteristics for individuals with and without chronic conditions. A total of 114,372,238 individuals with chronic conditions and 116,770,853 individuals without chronic conditions were represented. With the exception of income, statistically significant differences existed between the chronic condition and no chronic condition groups across all predisposing, enabling, and need factors (p < .001). Table 2 compares the weighted unadjusted means of total medical, hospital, physician office, and prescription drug expenditures by population characteristics. Among individuals with chronic conditions, adults age 18-64 were found to have a total mean medical expenditures of $5,946 compared to those above the age of 64, who experienced higher average total medical expenditures of $10,452 (p <0.001). This relationship was similar for hospital, physician office, and prescription drug expenditures (p <0.001). Females with chronic conditions experienced significantly higher prescription drug expenditures compared to males (p <0.001). Non-Hispanic whites had higher average medical, physician office, and prescription drug expenditures compared to non-Hispanic Blacks, Hispanics, non-Hispanic Asians, and others. Conversely, non-Hispanic blacks and individuals of other race/ethnicity reported higher mean hospital expenditures than whites, Hispanics, and Asians. Individuals with chronic conditions with public health insurance experienced greater average expenditures than those with private insurance and the uninsured in every category. When considering education, those with a Bachelor's degree or above had higher physician office expenditures than those with no degree or a high school degree. Those with other degrees reported highest average spending on physician office visits. The unemployed experienced greater expenditures than employed individuals across all categories. In addition, married persons spent more than those who were not married on hospital costs and physician office visit, and spent less on hospital stays and prescription drugs.
Results
Additionally, for those with chronic conditions, individuals in the lowest income, on average, experienced greater medical, hospital, and prescription drug expenditures. Individuals who reported a person within a facility as provider type of USC experienced higher spending than others in all categories. Individuals in the Midwest experienced greater medical, hospital, and prescription drug expenditures than those in any other region. Adults with chronic conditions who reported fair or poor health and mental health status spent significantly more than those who reported excellent, very good, or good status across total medical, hospital, physician office, and prescription drug expenditures. Also, use of an IADL or ADL help screener was associated with higher expenditures across all categories.
Among adults with no chronic conditions, similar associations that were smaller in magnitude existed between characteristics and mean expenditures, compared to those with chronic diseases. Older adults with no chronic conditions had higher medical, physician office, and prescription drug expenditures. Significantly higher spending was apparent for women compared to men across all categories. In considering race/ethnicity, nonHispanic whites with no chronic conditions experienced significantly higher spending across all categories, compared to minorities. Individuals with public insurance had higher expenditures than the uninsured and those with private insurance on all measures, with the exception of physician office visits, in which privately insured patients had the highest expenditures. When looking at education, individuals with a Bachelor's degree and above consistently had higher expenditures than others. Like those with chronic conditions, unemployed and married adults without chronic conditions experienced higher spending compared to those who were employed or not married. Individuals in the highest income group spent more than others only on physician office visits. Individuals without chronic conditions who reported a person in facility as their USC provider reported higher spending than others in all expenditure categories. Those who reported fair/poor physical and mental health status had higher spending across all categories than those with better self reported health status. Individuals with IADL and ADL help screeners experienced greater spending across all categories than those without screeners (p <0.05).
Similar results existed when considering total out-ofpocket medical care, hospital, physician office, and prescription drug expenditures by chronic condition status and population characteristics. Individuals with chronic conditions spent significantly more than those with no chronic conditions across several significant predisposing, enabling, and need factors. These results can be found in Table 3 . ANOVA tests were used to test the differences within variables in both sets of analyses. Table 4 shows multiple regression analyses results in looking at the relationship between total medical expenditures and the covariates included in our study. Individuals with one or more chronic conditions were found to spend $2,243 more on medical expenditures than those without chronic conditions, after controlling for other factors (p <0.001). Individuals with chronic conditions spent more on hospital care ($977, p <0.001), physician office visits ($326, p <0.001), and prescription drugs ($734, p <0.001) compared to those with no chronic conditions. In looking at differences by race/ethnicity, non-Hispanic blacks spent $255 less on prescription drugs than nonHispanic whites (p <0.001). Hispanics experienced less spending on both overall medical (−$660, p <0.01) and hospital expenditures (−$318, p <0.05). Non-Hispanic Asians experienced lower spending on total medical, hospital, and prescription drug expenditures (p <0.001). Lastly, individuals of other race/ethnicity groups experienced less spending on physician office visits and prescription drugs (p <0.05).
Health insurance status was a significant predictor of medical spending across groups. Holding all else constant, individuals with no insurance spent significantly less than those with private insurance across all categories (p <0.001). Individuals with public insurance spent $263 less than those with private insurance on total physician office visits (p <0.01) and $219 more on prescription drugs (p <0.05). Across all expenditure groups, individuals with more education spent significantly more than those with no degree (p <0.05). The difference was highest for those with a Bachelor's Degree and above (p <0.01). Married adults spent $443 more on total health and $498 more on hospital expenditures than those who were not married (p <0.05). In addition, being employed was associated with lower expenditures on total medical care, physician office visits, and prescription drug use, compared to being unemployed (p <0.01).
Individuals with an income between $20,000 and $39,999 experienced higher spending on physician office visits and prescription drugs, compared to those with income of less than $20,000 (p <0.05). Adults who reported a person in a facility as their USC provider spent $741 more on total medical expenditures and $245 more on prescription drugs than those who reported a facility as their USC (p <0.05 and p <0.01, respectively). While significant differences existed for the inapplicable category, it is not clear what these differences represent. Few significant differences existed by census region. Individuals in the Midwest spent more on total medical ($692) and hospital expenditures ($559) than those in the south, holding all else constant (p <0.05). No significant differences existed by MSA residence.
Individuals who reported excellent, very good, or good health status spent significantly less than those with fair or poor health (p <0.001). Differences ranged from $814 less on physician office visits, to $6,484 less on total medical expenditures (p <0.001). These differences were only apparent on prescription drug spending in the mental health category, with individuals who reported high mental health status spending $326 less on prescription drugs, on average, than those with fair or poor self reported mental health. The use of an IADL or ADL screener was associated with significantly higher spending in total medical, hospital, and prescription drug expenditure categories. Table 5 shows multiple regression analysis in investigating the effect of population characteristics on out-ofpocket medical expenditure. The relationships here are similar to the total expenditure categories. Holding all else constant, individuals with chronic conditions spent $294 more on total out-of-pocket medical expenditures (p < .001), $27 more on out-of-pocket hospital expenditures (p < .01), $38 more on out-of-pocket physician office expenditures (p < .01), and $191 more on out-of-pocket prescription drug expenditures (p < .001) than those with no chronic conditions. Individuals who perceived their health to be excellent, very good, or good spent less, on average, than those who reported fair or poor health across all out-of-pocket expenditure categories (p <0.001). Among individuals who perceived their mental health to be excellent, very good, or good, lower spending was found in total out-of-pocket medical expenditures (−$171, p <0.05) and out-of-pocket prescription drug expenditures (−$96, p <0.01) compared to those with fair or poor selfreported mental health. After controlling for other factors, no significant findings were found for those who used IADL or ADL screeners, with the exception of higher average out-of-pocket prescription drug spending among those who used an IADL screener compared to those who did not ($176, p <0.05).
Discussion and conclusions
This study reveals the impact that chronic conditions have on total and out-of-pocket medical spending, as well as hospital, physician office visit, and prescription drug expenditures. Individuals with one or more chronic conditions are found to spend $2,243 more, on average, on total [10, 11] . Even after accounting for predisposing, enabling, and need factors, including having chronic conditions, our research reveals stark disparities in total and out-ofpocket expenditures by race/ethnicity, age, sex, health insurance status, and education level. This finding is consistent with the literature of prevailing disparities across racial /ethnic and socioeconomic status groups [19, 20] . When considering total expenditures, compared to non-Hispanic whites, non-Hispanic blacks spent $255 less on prescription drugs (p < .001), Hispanics spent $660 less on total medical costs (p < .01) and $318 less on hospital stays (p < .05). Asians spent $1594 less on medical costs, $706 less on hospital stays, and $395 less on prescription drugs, compared to non-Hispanic Whites (p < .001). These disparities in spending by race/ ethnicity also existed for out-of-pocket expenditures, where Blacks, Hispanics, and Asians spent significantly less than Whites across all categories (p < .001). These findings are consistent with that of previous research, which has revealed that minorities experience lower spending than whites, even after controlling for socioeconomic factors [21] . Additional findings reveal lower total medical spending by young Americans compared to older Americans (p < .001), lower spending by men compared to women (p < .05), greater spending by those with private insurance compared to the uninsured (p < .001), and greater spending by those with higher education (p < .001).
The lower medical, hospital, physician office, and prescription drug spending experienced by minorities, the uninsured and publicly insured, and individuals with lower education reveal the need for research that incorporates more comprehensive access to care and need measures. Many of these individuals experience compounded vulnerabilities, in addition to having one or more chronic conditions, yet spend significantly less than their counterparts. This leads to the question of whether there is an issue of equitable access to care for vulnerable populations, or one of over-consumption on the part of the more privileged groups. Additional research exploring this issue and potential avenues for intervention are necessary to explore the full scope of our findings. Previous research has proposed the need to look further into these issues, as well as target resources towards reducing health care disparities among sicker individuals [21] . The role of Government is to improve health and health care for the population, particularly those most vulnerable. One way to accomplish this is to enact zoning and land-use laws that create healthier places for residents to live [22] .
There are limitations associated with this study. We only considered one year of data for our analysis. This may limit our ability to assess trends that exist over the previous years. Second, there may be variables outside of the scope of MEPS that may better account for predisposing, enabling, and need factors. Unobserved social and cultural factors that we were unable to account for may also influence our research. Nevertheless, the strengths of our study outweigh these limitations, as our research has significant implications for improvements in health care quality and outcomes.
All in all, chronic conditions can often be prevented. Diet, exercise, and nutritional counseling have been shown to reduce chronic disease incidence [23] . Only through prevention and ongoing chronic disease care will we be able to reduce the costs associated with chronic conditions. The findings of our research suggest that chronic disease treatment and prevention efforts should be strengthened and targeted towards particularly vulnerable subgroups, including racial and ethnic minorities and the uninsured who are diagnosed with chronic conditions. Policies that influence that distribution of support and resources should consider that these dually vulnerable groups experience disparities in health care spending and interventions may be necessary to ensure adequate and affordable access to care for these populations. Regulations should also provide the targeted populations for physical activity and exercise, e.g., easy access to fitness clubs, and organized sporting activities. An examination of the political process is needed to include opportunities for chronic disease prevention [13] Initiatives increasing education and outreach are critical in limiting the incidence of diseases, and thus, the social and economic burden borne by society and individuals. In the pursuit of economic development, policymakers should also pay attention to the health and wellbeing, as well as their equitable distribution among the population [24] .
